A human RNA helicase-like protein, HRH1, facilitates nuclear export of spliced mRNA by releasing the RNA from the spliceosome.
Because the nuclear export of mRNA occurs only after the splicing reaction is completed, intron-containing pre-mRNA does not normally appear in the cytoplasm. As a mechanism to secure this, intron-containing RNA is retained in the nucleus via formation of the spliceosome. Therefore, the process of releasing spliced mRNA from the spliceosome after completion of splicing is an essential step for triggering the nuclear export of the spliced mRNA. In budding yeast, RNA helicase-like protein Prp22 is implicated in this process. Here we demonstrate the function of HRH1, a human protein homologous to Prp22, in mammalian cells using dominant-negative HRH1++ mutants (dn-HRH1). dn-HRH1 protein stalls on the spliceosome and prevents release of the spliced RNA from the spliceosome in vitro. Expression of dn-HRH1 in mammalian cells leads to inhibition of splicing and to extensive nuclear export of unspliced pre-mRNA, probably because of the incapability of recycling spliceosome components that normally retain the pre-mRNA in the nucleus. The arginine/serine-rich domain (RS domain) of HRH1, which is missing in Prp22, confers a nuclear localization signal, and appears to facilitate the interaction of HRH1 with the spliceosome. This is the first report on a bona fide mammalian homolog of yeast Prp splicing factor, and also on a mammalian RNA helicase-like splicing factor.